There is a large variety of GIS models used for determining the probability of 
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1. GENERAL CONSIDERATION 
35
One of the main natural hazards affecting the territory of Romania is represented by 
42
Thus, the studies determining their probability of occurrence are highly valuable in the 
DATABASE AND METHODOLOGY

12
GIS spatial analysis models are built using complex databases generated from varied 13 sources. The building of a spatial analysis model that localises the areas susceptible to landslides is 14 often problematic because the integrated use of databases which differ both in scale and accuracy
15
makes it difficult to identify the most efficient way to structure and select the model input data.
16
This is also due to the fact that the selection of the method employed and the resolution of the 
22
seismicity, land use) and raster data (slope angle, aspect, fragmentation depth, fragmentation density, 23 elevation, CTI, SPI, plan and profile curvature etc.), as illustrated in Table 1 . completed in order to be used for determining the probability of landslide occurrence (Fig.2 ).
24
10
The landslide susceptible areas are identified through the BSA model by considering the The statistical value of each variable is identified by using formula (1), the insignificant variables
(characterised by negative values) being integrated with an equal weight in the model structure,
11
occasionally reducing the susceptibility class values.
12
In order to predict landslide susceptibility at pixel level in the study area, the model of logistic 13 regression was also taken into consideration. This method was mathematically described by Harrel 
28
One can notice that the probability of occurrence becomes a linear function for each variable 
35
The Ώ study area was divided into two random sub-categories: Ώ1 and Ώ0. Hence, 500 points The coefficient values (X1, …Xn) of each landslide factor were necessary in order to 10 determine the probability of landslide occurrence for each pixel, these coefficients being considered as 
15
The multiplication coefficient of each variable was determined by applying the logistic 16 regression ( Table 2 ). The β0 …βn parameters were estimated using the maximum likelihood ratio (i.e. (Fig. 2) .
27
The goodness of fit was determined by generating the area under the ROC curve using the 28 training data, while the prediction capacity of the model was identified using the validation data set 
20
The model with the best AIC value (AIC = 524) has included 13 dummy variables and is given 
27
According to the values of the multiplication coefficients (Table 2) 
2
For the interpretation of the results, the odds difference plays a very important role (Table 2) .
3
For example, keeping all the input variables constant while the average precipitation value is set at 4 650 mm/year, the probability of landslide occurrence is by 29% higher than in the case of the 5 reference value of precipitation (pp_1 = 525 mm).
6
Thus, the highest increase in probability for landslide occurrence (195%) is recorded when 7 comparing the south-western slopes with the reference class of level areas (as_1) indicating a 8 powerful dependency relationship between landslide occurrence and south-western slopes (Table 2) .
9
The resulting coefficients were multiplied with their corresponding 13 raster files using Raster
10
Calculator, according to formula (4): 
16
The landslide susceptibility map was generated by applying the odds ratio formula (5)
17
representing the landslide susceptibility in the interval 0 -1 (Fig. 3) .
19
where S -susceptibility, P -probability 20 21 Fig. 3 : Landslide susceptibility map generated using the logistic model
23
The goodness of fit and the predictability of the model were determined using the ROC curve 
12
The classification of the results in the final susceptibility classes, represented by the map in 
18
The processing of the derived and modelled database by means of the ArcGis software using 
22
The results of the models are included in a raster database which highlights the probability of 23 landslide occurrence for each pixel of the analysed area with a statistical value ranging from -6.727 to 24 +2.756. The final susceptibility map was classified using the Natural Breaks method in five 25 susceptibility classes (very low, low, medium, high and very high) (Fig. 5) . 
3
The validation of the results was performed in a first stage using the percentage of the 4 landslide areas in each class (Fig. 6) . Thus, there is a very good validation of the results as the largest 5 proportion of the active landslides (71.23%) are included in the very high susceptibility class which 6 also represents the second largest area in the Small Niraj river basin (28.3 km 2 ). 
12
By comparing the two databases it becomes obvious that 92.8% of the active landslides 
Comparison of results
19
The spatial distribution of the susceptibility classes in the case of the map generated with the
20
help of the logistic model highlights a similar distribution for the middle slope sectors from the lower
21
and middle river basin, in the administrative territory of Miercurea Nirajului, Eremitu and Maia, but on the western slope of Măgherani Hill there are some obvious differences (Fig. 7) . 
26
The results differ between the application of the BSA model and the logistic model ( Fig. 7 and (Table 5) . Hence, the variable classes with a very reduced spatial expansion were excluded from 
11
Another series of variable classes were excluded from the logistic analysis due to their low 
SLOPE ANGLE
HYDROLOGICAL SOIL CLASSES
Gr_sol1 A 0 - Gr_sol2 B 0.039 - Gr_sol3 C 0 - Gr_sol4 D -0.041 -
DISTANCE TO SETTLEMENTS
LITHOLOGY
Lit_1
Conglomerates 0 -
Lit_2
Marly clays, gravel 0.078 s
Lit_3
Gravel, sand -0.495 s
Lit_4
Marly clays, gravel 0 - 
LAND USE
PROFILE CURVATURE
17
CONCLUSIONS
19
The two models under analysis in the present study, the logistic and the BSA models, have 
23
The use of the logistic model has allowed the testing of variable interdependencies leading to 
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